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January 11, 2012

Attn: dSGEIS Comments

New York State Department of Environmental Conservation
625 Broadway

Albany, NY 12233-6510

Dear Sir or Madam:

Enclosed please find the comments of Catskill Mountainkeeper, Delaware Riverkeeper Network, Earthjustice, the Natural
Resources Defense Council and Riverkeeper on the Revised Draft Supplemental Generic Environmental Impact Statement
on the Oil, Gas and Solution Mining Regulatory Program, Well Permit Issuance for Horizontal Drilling and High-Volume
Hydraulic Fracturing to Develop the Marcellus Shale and Other Low-Permeability Reservoirs, issued September 7, 2011,
and draft regulations (Proposed Express Terms 6 NYCRR Parts 52, 190, 550-556, 560, 750.1, and 750.3), issued September

28,2011.
Sincerely,
W%\ Q\Qaq - Vo— \?-avh———
Wes Gillingham Maya van Rossum
Catskill Mountainkeeper the Delaware Riverkeeper, Delaware Riverkeeper Network
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Deborah Goldberg Kate Sinding
Earthjustice Natural Resources Defense Council

Kate Hudson
Riverkeeper



THE Louis Berger Group, Inc.

48 Wall Street, 16th Floor, New York, NY 10005

Tel 212 612 7900 Fax 212 363 4341
www.louisberger.com

Memorandum

TO: Kate Sinding, Natural Resources Defense Council
FROM: Niek Veraart, Louis Berger Group
DATE: January 11, 2012

RE: Technical Comments Summary Report: Expert Team Review of the 2011 Revised Draft
SGEIS on the Qil, Gas and Solution Mining Regulatory Program and Proposed High-Volume
Hydraulic Fracturing Regulations

1.0 Introduction

The Louis Berger Group, Inc. (LBG) is pleased to submit this comment report on the 2011 Revised
Draft Supplemental Generic Environmental Impact Statement (RDSGEIS) on the Oil, Gas and
Solution Mining Regulatory Program and Proposed High Volume Hydraulic Fracturing (HVHF)
Regulations to the Natural Resources Defense Council (NRDC) and its partner organizations,
Earthjustice, Riverkeeper, Delaware Riverkeeper Network and Catskill Mountainkeeper. This
comment report serves two primary purposes: 1) to provide general comments on the RDSGEIS and
proposed regulations that are not limited to specific disciplines, and 2) to summarize the discipline-
specific technical comments from NRDC’s expert review team. The expert review team consisted of
Harvey Consulting, LLC, Dr. Tom Myers, Dr. Glenn Miller, Dr. Ralph Seiler, Dr. Susan
Christopherson, Meliora Design LLC, LBG, Kevin Heatley, Dr. Kim Knowlton, Dr. Gina Solomon, and
Briana Mordick. The detailed technical comments from each author/organization are provided as
attachments to this summary report and referenced as appropriate throughout.” Table 1 provides a
complete list of technical comment attachments and summarizes the major topics areas addressed
in each. Resumes for the members of the expert review team are provided in Attachment 12.

2.0 General Comments

2.1 RDSGEIS Fails to Address “Other Low-Permeability Shales”

The final scope and title of the RDSGEIS included other low-permeability shales, in addition to the
Marcellus shale. The RDSGEIS makes it clear that development of other shales (including the Utica
shale) is not only possible in the future, but is considered likely as evidenced by the inclusion of
development of other shales in the Ecology & Environment. Inc. economic impact assessment.?

' All references cited and relied upon in the attached reports are hereby incorporated by reference into these
comments. Hard and/or electronic copies of all references are available upon request.

* See the 11/23/2011 email from Steven Russo (NYSDEC) to Deborah Goldberg (Earthjustice) explaining the
assumptions used in developing the scenarios for economic impact assessment include the development of
“other shales.”



Table 1

Technical Attachments to the Summary Comment Report

Attachment Number

Preparer

Topics Addressed

Harvey Consulting,
LLC

Scope of SGEIS - Marcellus Shale Only

Liquid Hydrocarbon Impacts

Water Protection Threshold

Well Casing Requirements

Permanent Wellbore Plugging &Abandonment Requirements
HVHF Design and Monitoring

Hydraulic Fracture Treatment Additive Limitations

Drilling Mud Composition and Disposal

Reserve Pit Use and Drill Cutting Disposal

HVHF Flowback Surface Impoundments at Drillsite

HVHF Flowback Centralized Surface Impoundments Off-Drillsite
Repeat HVHF Treatment Life Cycle

Air Pollution Control and Monitoring

Surface Setbacks from Sensitive Receptors

Naturally Occurring Radioactive Materials

Hydrogen Sulfide

Chemical Tank, Waste Tank and Fuel Tank Containment
Corrosion and Erosion Mitigation and Integrity Monitoring Programs
Well Control and Emergency Response Capability

Financial Assurance Amount

Seismic Data Collection

Hydrogeology and Contaminant Transport
Surface Water Hydrology

2 Tom Myers, Ph. D. Groundwater Quality Monitoring
Setbacks from aquifers and public water supply wells
Acid Rock Drainage
Toxicology
Hydraulic Fracturing Additives

3 Glenn Miller, Ph.D. Naturally Occurring Radioactive Materials
Contaminants in Flowback water and produced brines
Wastewater Treatment issues

. Radon in Marcellus Shale Natural Gas
4 Ralph Seiler, Ph.D. Naturally Occurring Radioactive Materials
5 Susan Socioeconomic Impacts
Christopherson, Ph.D. | Pace and timing of natural gas development

Water Quality

6 Meliora Design, LLC gtormwater

rosion
SPDES General Permit
Noise and Vibration
Visual impacts
. Land use
7 'Cl';r:guLOlf:]sCBerger Transportation
p. Inc. Community character
Cultural resources
Aquatic Ecology
3 Kevin Heatley, -

8 M.EPC LEED AP Ecosystems and Wildlife

9 Kim Knowlton, DrPH Climate Change and Public Health

10 Slr;)aHSolomon, M.D., Health Impact Assessment

11 Briana Mordick Induced Seismicity

3 Report prepared for and provided courtesy of the Delaware Riverkeeper Network.
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The RDSGEIS adds some additional baseline geologic information on the Utica shale, but the
environmental impacts specific to the Utica shale have not been addressed. For example, the Utica
shale is almost twice as deep as the Marcellus shale, which means wells in the Utica shale will take
longer to drill, would create more noise, would require more water, and would generate more waste
and truck trips than wells in the Marcellus shale.

In addition to the incomplete study of deeper depth low permeability gas reservoirs, gas reservoirs at
shallower depths than the Marcellus shale were not studied at all in the RDSGEIS. These shallower
low-permeability shales pose development risks greater than those associated with the Marcellus
shale because they are closer to protected water resources. Furthermore, the combined and/or
concurrent exploitation of low-permeability shales at multiple depths may result in cumulative
impacts not addressed in the RDSGEIS. The absence of the impact analyses of exploitation of
shales at depths other than the Marcellus shale renders the RDSGEIS incomplete. NYSDEC should
either evaluate additional information and analysis on the impacts of exploring and developing the
Utica Shale and other unnamed low-permeability gas reservoirs, or acknowledge that there is
insufficient information and analysis to study the impacts of this development. In the latter case, the
RDSGEIS should conclude that its examination of impacts and mitigation measures is limited to the
Marcellus Shale Gas Reservoir, and therefore any Utica Shale or other unnamed low-permeability
gas reservoir development will warrant a site-specific supplemental environmental impact statement
review or should be covered under another, future SGEIS process.

For additional detailed information supporting this comment, refer to Chapter 2 of the 2011 Harvey
Consulting, LLC report (Attachment 1).

2.2 RDSGEIS and Regulations Fail to Protect the Environment from
Non-HVHF Gas Development

While significant gaps remain as identified throughout these comments, the proposed regulatory
framework for HVHF includes a number of improvements to NYSDEC’s existing regulations to
protect the environment from natural gas development. However, most of these improvements apply
only to wells meeting the threshold to be classified as HVHF (defined as hydraulic fracturing using
greater than 300,000 gallons of water). NYSDEC is using a patchwork approach to regulating
HVHF by adding new requirements on top of outdated requirements. A broader reform of the oil and
gas development regulations is needed to address deficiencies in the existing regulations. This will
ensure that best practice approaches are required for all natural gas wells in New York, including
conventional wells and hydraulic fracturing using less than 300,000 gallons of water. Examples of
reforms incorporated into the RDSGEIS and/or proposed regulations for HVHF that should apply to
all wells include updated well casing requirements, emergency response plans and plans addressing
the mitigation of noise, visual, transportation and ecological impacts.

2.3 RDSGEIS Fails to Address Indirect and Cumulative Impacts

The RDSGEIS fails to analyze important indirect and cumulative impacts as required by the State
Environmental Quality Review Act (SEQRA). One of the most glaring examples of this is the

* The RDSGEIS arbitrarily increased the threshold for HVHF to 300,000 gal from 80,000 gal, as evaluated in
the 1992 GEIS. There is no scientific justification given for the increase, and it effectively leaves all fracturing
in the range 80,000-300,000 regulated by the existing rules without NYSDEC ever having conducted an
environmental review showing that they are adequate for jobs that big.
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RDSGEIS’s failure to analyze the impacts of the pipelines and compressor stations that would be
required to support the development of HVHF.

The RDSGEIS does not analyze any of the important impacts of pipelines and compressor stations
(such as additional habitat fragmentation, noise and air pollutant emissions) based on flawed
reasoning that such an analysis is not required because the pipelines would be reviewed under the
Public Service Commission’s Article VIl process. The regulatory review process for pipelines is
irrelevant—SEQRA requires state and local agencies to consider indirect “growth inducing” impacts.
Pipelines and compressor stations are an indirect effect of the approval of HVHF. Without the
approval of HVHF, there would be no reason to construct additional pipelines. Therefore, the
pipelines/compressor stations and associated impacts cannot be separated from the environmental
impact analysis of the HVHF regulatory program. The separate environmental review of the
pipelines is, moreover, a form of segmentation, which is not permissible under SEQRA.> The
additional natural gas pipelines and related infrastructure could also result in cumulative impacts
when their impacts are combined with the impacts of HVHF that were analyzed in the RDSGEIS.
The result of these deficiencies in the RDSGEIS is that the true impacts of the approval of HVHF
have not been disclosed to the public and the requisite “hard look” under SEQRA has not been
taken.

Similar to the treatment of pipeline infrastructure, the RDSGEIS also fails to analyze the cumulative
impacts of numerous actions related to HVHF moving forward in New York, including the following:

¢ Impacts from wastewater disposal and management. The wastewater produced during
the HVHF process is highly contaminated and could impact water resources if released into
groundwater or surface water. While recognizing the problems with management of this
water, the RDSGEIS fails to clearly state how this water will be either disposed in a manner
that protects human health and the environment, or otherwise treated to remove the
contaminants. While the RDSGEIS provides a range of alternatives, the RDSGEIS does not
analyze the environmental or human health impacts associated with any of these disposal
options. There are four possible treatment options for flowback and produced water
discussed in the RDSGEIS: (1) reuse, (2) deep well injection, or (3) treatment in municipal or
privately owned treatment facilities. None of these options is properly analyzed in the
RDSGEIS, and the potential significant adverse impacts of each are therefore not disclosed
nor possible mitigation identified. Further, effectively none of these options is likely to be
accomplished in state, and the RDSGEIS implies that virtually all of the wastewater
generated in New York will be managed out of state where regulations may be less stringent.

o Impacts from Centralized Flowback Impoundments. The RDSGEIS fails to analyze the
impacts of centralized flowback impoundments based on statements from industry that they
will not be “routinely” proposed. While site-specific SEQRA review would be required for any
centralized flowback impoundment, NYSDEC should have addressed the potential for
significant adverse cumulative impacts (particular air quality and water resources) arising
from centralized flowback impoundments in combination with the other impacts of HVHF
discussed in the RDSGEIS.

¢ Impacts from seismic data collection. Seismic data collection has the potential to create

> See 6 § NYCRR (617.2(ag)): “Segmentation means the division of the environmental review of an action
such that various activities or stages are addressed under this Part as though they were independent,
unrelated activities, needing individual determinations of significance.”



habitat fragmentation through the clearing of long linear corridors, among other impacts.
Seismic data collection is a reasonably foreseeable part of the development process and
should have been considered as an aspect of the cumulative effects assessment in the
RDSGEIS.

¢ Impacts from liquid petroleum. The development of the Marcellus shale has the potential
to result in wells the encounter liquid hydrocarbons. If liquid hydrocarbons are found while
drilling a shale gas well, additional wells and drill sites may be proposed to develop those oil
resources. Liquid hydrocarbons found during natural gas exploration have the potential to
contaminate the environment through spills and well blowouts. None of these impacts were
considered in the RDSGEIS.

¢ Impacts from land use change. The RDSGEIS contains some information about potential
economic benefits, but does not examine how increase population and employment would
change land use. Changes in land use would result in greater demands on the transportation
system as well as ecological impacts from new residential and commercial development
(above and beyond the direct impacts of the well pad sites themselves).

Fundamentally, the RDSGEIS analyzes only certain elements of HVHF and fails to analyze all
elements of the process, both individually and collectively.

2.4 Unenforceable Mitigation under the HVHF Regulatory Framework

As noted throughout the detailed technical review comments, the RDSGEIS includes numerous
mitigation commitments that are not enforceable because they are not included in the proposed
regulations or supplemental permit conditions.

To provide a consistent regulatory framework for industry and to protect the environment, mitigation
measures that would be applied across all HVHF operations should be incorporated into the
proposed regulations. Mitigation measures that are site-specific should be incorporated into the
supplemental permit conditions. Mitigation measures that are suggested in the RDSGEIS itself that
are unenforceable (i.e., not codified through regulatory or other mechanisms) should be
acknowledged as such and reduced efficacy of mitigation due to the lack of enforcement should be
analyzed and disclosed.

2.5 Setbacks

As a general matter, the setback requirements stipulated by proposed HVHF regulations are
inadequate to protect public health and environmental quality. Table 2 provides a summary of the
setbacks proposed in the RDSGEIS and/or regulations and the recommended revisions to the
setbacks based on the expert reviews conducted for NRDC.

For example, the minimum setback according to the HVHF regulatory framework for a residence is
100-feet. This is inadequate considering the potential for blowouts to eject drilling mud,
hydrocarbons, and/or formation water from a well onto adjacent waters and lands. Depending on
reservoir pressure, blowout circumstances, and wind speed, these pollutants can be distributed
hundreds to thousands of feet away from a well. Other risks to residences and schools within close
proximity to HVHF operations include noise levels that damage hearing and, exposure to hazardous
gases, chemicals, fuels, and explosive charges.



The potential radius of impact for explosions, fire, and other industrial hazards should be considered
in the RDSGEIS and proposed HVHF regulations. For example, Fort Worth Texas uses the
International Fire Code as the basis for its minimum 600’ setback from shale gas drilling operations.
The figure below shows how the HVHF regulations setback distance requirements are significantly
shorter and thus less protective than the requirements in other locations.

Comparison of NYS Setbacks from Homes and Public Buildings to Fort Worth, Texas Setbacks
e e
v
|
600 Texas
Home

NYS Public
Building

7’
: 00 > Texas
Photo 5.7 from SGEIS School

Annotated by HCLLC
Distances shown by arrows drawn to scale

2.6 Insufficient Public Review of HVHF Permit Applications

The RDSGEIS fails to provide a clear and accessible process for public and local government
access to site-specific HVHF activity information, while at the same time placing the burden on local
government (and not the industry) to provide notice to NYSDEC that a HVHF activity may not be in
compliance with local zoning or land use regulations (RDSGEIS pages 8-4 and 8-5). This essentially
puts the regulatory burden on local government and at the same time fails to provide local
government with access to the necessary information. The burden of demonstrating compliance with
local government land use requirements should fall on the industry, not local government and the
public. NYSDEC should require public notice of the availability of HYHF permit applications locally
through publication of a notice in a newspaper of general circulation and statewide through a
centralized website. Permit applicants should be required to provide copies of their application to the
affected municipality. The public should have immediate online access to all supporting
documentation submitted with each permit application and the public review timeframe should be no
less than 30 days. The regulatory framework must incorporate a mechanism for public comments on
permit applications to be considered by NYSDEC before the decision to grant or reject a permit
application is made.



Table 2

Summary of Setback Recommendations

Mmm!ur_n Setback under Recommended

Existing/Proposed o -

Minimum Rationale/Notes
HVHF Regulatory Setback
Framework
100 feet
Residences

6 NYCRR § 553.2 1320 feet Protects from noise, explosions, fire, and other industrial

Public Buildings 150 feet ’ hazards.

(including

schools) 6 NYCRR § 553.2
The 500 feet setback for primary aquifers should be
increased to 4,000 feet (the same setback distance

500 feet adopted in the RDSGEIS for Filtration Avoidance
Primary Aquifers 4,000 feet Determination watersheds), unless a site specific analysis
6 NYCRR § 560.4 demonstrates there are no fractures connecting the
bedrock with the aquifer and there are no obvious surface
water pathways.
The only difference between a primary and principal
aquifer is the number of people potentially using the
500 feet in RDSGEIS aquifer. Pnnmpal_aqun‘ers are thought to be prgdugtlve .
I . ) enough to be an important source and contamination with
Principal Aquifers (page 1-18) but not in the 4,000 feet fracking fluid or flowback d render th bl
roposed regulations** racking fluid or flowback could render them unusable
P without substantial remediation. Wells near principal
aquifers should be subject to the same setback as well
near a primary aquifer.
The setback for public water supplies should be the same
Public Water 2,000 feet as for principal aquifers (4,000 feet) and the operator
Suoplies 4,000 feet should identify the capture zone for flow to the well and
PP (6 NYCRR § 560.4) identify the five year transport distance contour.
Private and public wells should be protected to the same

Private Drinkin 500 feet* extent. NYSDEC should not allow the owner to waive the

Water Wells 9 4,000 feet private well setback requirement because health and

(6 NYCRR § 560.4) safety are at risk. More than just the “owner” may use the
source, and the owner could sell to someone who does
not understand the situation.

The regulations currently contain conflicting and unclear
requirements with respect to surface water resource

Stream, Storm ; : -

. o setbacks. The regulations should be revised provide

Drain, Lake, or 150 feet 660 feet - . :

Pond consistent setbgck reguwgments that are protect_lve of
water sources, including rivers, streams (perennial and
intermittent), and lakes.

Filtration Incorporate RDSGEIS setback commitment into
Avoidance 4,000 feet in RDSGEIS regulations. In addition, the operator should be required to
L (page 7-56) but not in the 4,000 feet analyze the local geology to determine whether the

Determination ) o .

proposed regulations groundwater divide would allow transport into the FAD

Watersheds
watershed.

Welloads For wells that might operate for 30 years, there is a 26%

Wellpads prohibited in the rohipbited in the chance of a 100-year flood occurring during the period the

. 100-year floodplain P well would be operated. Wells should be prohibited within
Floodplains 500-year X .
floodolain at least the 500 year return interval floodplain, because the

(6 NYCRR § 560.4) P damages from significant flooding could be very

substantial.

*Setback can be waived by the landowner.

use springs

The proposed regulations do not address setbacks for domestic

** Setback could be waived based on site-specific analysis.




2.7 Impacts of Well Refracture Not Addressed

The assessments of environmental impacts in the RDSGEIS are all based on a single hydraulic
fracturing treatment of each well. The RDSGEIS inappropriately relies on informal statements from
industry that refracturing will be rare and does not quantify the number of HVHF treatments possible
per well. The RDSGEIS under-predicts both the peak and cumulative impacts by not examining the
reasonably foreseeable likelihood that Marcellus, Utica, and other low-permeability shale reservoirs
will require more than one HVHF treatment, most likely two or three, over a several-decade long
lifecycle. The RDSGEIS should quantify how many times a well may be fracture treated over its life,
and provide a worst case scenario for water use and waste disposal requirements based on this
scenario. Additionally, the RDSGEIS should examine the peak and cumulative impacts of multiple
HVHF treatments over a well’s life and propose mitigation to offset those reasonably foreseeable
impacts. Refer to Chapter 16 of the Harvey Consulting, LLC report (Attachment 1) for more
information supporting this comment.

3.0 Summary of Technical Comments

3.1 Liquid Petroleum Impacts

The RDSGEIS describes natural gas exploration and production, but does not address the potential
for shale gas wells to also encounter liquid hydrocarbons. Natural gas exploration can identify oil
and condensate development opportunities. If liquid hydrocarbons are found while drilling a shale
gas well, additional wells and drill sites may be needed to develop those oil resources. Liquid
hydrocarbons found during natural gas exploration have the potential to contaminate the
environment through spills and well blowouts. The risk of oil spills during shale gas exploration has
not been analyzed in the RDSGEIS. While blowouts are infrequent, they do occur, and are a
reasonably foreseeable consequence of exploratory drilling operations. Blowouts can occur from gas
and/or oil wells. They can last for days, weeks, or months until well control is achieved. On average,
a blowout occurs in 7 out of every 1,000 onshore exploration wells. Two recent gas well blowouts
occurred in Pennsylvania due to Marcellus Shale drilling.

The RDSGEIS should examine the potential for shale gas wells to also encounter liquid
hydrocarbons. The RDSGEIS should also examine the incremental risks of oil well blowouts and oil
spills, as well as the impacts from the additional wells and drill sites that may be required to develop
oil resources identified by shale gas exploration and production activities.

The comments summarized in this section are covered in greater detail in Chapter 3 of the Harvey
Consulting, LLC report (Attachment 1).

3.2 Well Casing Requirements

The comments summarized in this section are covered in greater detail in Chapters 5 through 8 of
the Harvey Consulting, LLC report (Attachment 1).

3.2.1 Conductor Casing

Conductor casing is the first string of casing in a well and is installed to prevent the top of the well
from caving in. The conductor casing requirements listed in the Proposed Supplementary Permit
Conditions for HVHF and Existing Fresh Water Supplementary Permit Conditions Required for Wells
Drilled in Primary and Principal Aquifers should be codified in the proposed regulations and should
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apply to all natural gas wells drilled in NYS, not just HVHF wells. Additionally, NYSDEC should set a
conductor casing depth criterion, requiring conductor casing be set to a sufficient depth to provide a
solid structural anchorage. Regulations should specify that conductor casing design be based on
site-specific engineering and geologic factors.

3.2.2 Surface Casing

Surface casing plays a very important role in protecting groundwater aquifers, providing the structure
to support blowout prevention equipment, and providing a conduit for drilling fluids while drilling the
next section of the well. Stray gas may impact groundwater and surface water from poor well
construction practices. Properly constructed and operated gas wells are critical to mitigating stray
gas and thereby protecting water supplies and public safety. If a well is not properly cased and
cemented, natural gas in subsurface formations may migrate from the wellbore through bedrock and
soil. Stray gas may adversely affect water supplies, accumulate in or adjacent to structures such as
residences and water wells, and has the potential to cause a fire or explosion. Instances of
improperly constructed wellbores leading to the contamination of drinking water with natural gas are
well documented in Pennsylvania and other locations.

The RDSGEIS and proposed regulations include important improvements for surface casing that
incorporate many of the comments provided by this working group in 2009. Notable improvements
include requirements related to cement quality, casing quality, and installation techniques.
Unfortunately, there are a number of inconsistencies between the permit conditions and the
proposed regulations that create uncertainty about what will be required. The Harvey Consulting,
LLC report provides recommendations for correcting these inconsistencies. Finally, there are a
number of new surface casing requirements proposed for HVHF wells that are standard industry
best practices for all oil and gas wells. These requirements should be included in 6 NYCRR Part 554
(drilling practices for all oil and gas wells), and not just contained in 6 NYCRR Part 560 (drilling
practices for HVHF wells).

3.2.3 Intermediate Casing

Intermediate casing provides a transition from the surface casing to the production casing. This
casing may be required to seal off anomalous pressure zones, lost circulation zones, and other
drilling hazards. The RDSGEIS and proposed regulations include important improvements for
intermediate casing in comparison to the 2009 DSGEIS. Overall, NYSDEC’s intermediate casing
requirements for HVHF wells are robust. However, the remaining area for improvement in the
proposed regulations is to establish intermediate casing and cementing standards for all wells that
will not undergo HVHF treatment, but will require the installation of intermediate casing, on which the
proposed regulations are silent. There are also a number of new intermediate casing requirements
proposed for HVHF wells that are standard industry best practices for all oil and gas wells. Those
requirements should be included in 6 NYCRR Part 554 (drilling practices for all oil and gas wells),
and not just covered in the new 6 NYCRR Part 560 (drilling practices for HVHF wells).

3.2.4 Production Casing

Production casing is the last string of casing set in the well. It is called “production casing” because it
is set across the hydrocarbon-producing zone or, alternatively, it is set just above the hydrocarbon
zone. Production casing is used to isolate hydrocarbon zones and to contain formation pressure.
Production casing pipe and cement integrity is very important, because it is the piping/cement barrier



that is exposed to fracture pressure, acid stimulation treatments, and other workover/stimulation
methods used to increase hydrocarbon production.

The RDSGEIS and proposed regulations include substantial improvements for production casing.
NYSDEC’s proposed production casing requirements for HYHF wells are robust. The most notable
improvement to the proposed regulations is that production casing must be set from the well surface
through the production zone. This provides an additional protective layer of casing and cementing in
the well during HVHF treatments. The RDSGEIS and proposed regulations require production
casing to be fully cemented, if intermediate casing is not set. If intermediate casing is set, it requires
production casing be tied into the intermediate casing. The proposed regulations also require the
cement placement and bond be verified by well logging tools. These requirements are best practice.
The Harvey Consulting, LLC report provides minor additional recommendations to improve
consistency of the various requirements for production casing and highlights additional best
practices that should be considered.

3.3 HVHF Design and Monitoring

Computer modeling is routinely used by industry to design hydraulic fracture treatments. During
actual fracture stimulation treatments, data is collected to verify model accuracy, and the model is
continually refined to improve its predictive capability. Data collected during drilling, well logging,
coring, and other geophysical activities and HVHF implementation can be used to continuously
improve the model quality and predictive capability. HYHF modeling is an important way of helping
to ensure fracture treatments do not extend outside the target formation. Fracture treatments that
propagate outside the shale zone (fracturing out-of-zone) reduce gas recovery and risk pollutant
transport.

The RDSGEIS does not require well operators to develop or maintain a hydraulic fracture model.
Instead, the RDSGEIS only requires the operator to abide by a 1000’ vertical offset from protected
aquifers and collect data during the HVHF job to evaluate whether the job was implemented as
planned. Knowing whether a job was implemented as planned is only helpful if the initial design is
protective of human health and environment. If the job is poorly planned, and is implemented as
planned, that only proves that a poor job was actually implemented. Instead, NYSDEC needs to first
verify that the operator has engineered a HVHF treatment that is protective of human health and the
environment, and then, second, verify that the job was implemented to that protective standard. A
rigorous engineering analysis is a critical design step. Proper design and monitoring of HVHF jobs is
not only best practice from an environmental and human health perspective; it is also good business
because it optimizes gas production and reduces hydraulic fracture treatment cost. Best practices
for HVHF design and monitoring should be included as a mitigation measure, and codified in
regulations as a minimum standard. These best practices include utilizing hydraulic fracture
modeling prior to each fracture treatment to ensure that the fracture is contained in zone.

The comments summarized in this section are covered in greater detail in Chapter 10 of the Harvey
Consulting, LLC report (Attachment 1).

3.4 Corrosion and Erosion Mitigation and Integrity Monitoring
Programs

Downhole tubing and casing, surface pipelines, pressure vessels, and storage tanks used in gas
exploration and production can be subject to internal and external corrosion. Corrosion can be
caused by water, corrosive soils, oxygen, corrosive fluids used to treat wells, and the carbon dioxide
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(CO,) and hydrogen sulfide (H.S) present in gas. High velocity gas contaminated with water and
sediment can internally erode pipes, fittings, and valves. HVHF treatments, if improperly designed,
can accelerate well corrosion. Additionally, acids used to stimulate well production and remove scale
can be corrosive. The RDSGEIS includes a discussion on corrosion inhibitors used by industry in
fracture treatments, but does not require them as best practice. Furthermore, the RDSGEIS does
not require that facilities be designed to resist corrosion (e.g., material selection and coatings), nor
does it require corrosion monitoring, or the repair and replacement of corroded equipment. Best
corrosion and erosion mitigation practices and long-term well integrity monitoring should be
evaluated and codified in regulations. Operators should be required to design equipment to prevent
corrosion and erosion. Corrosion and erosion monitoring, repair, and replacement programs should
be instituted.

The comments summarized in this section are covered in greater detail in Chapter 23 of the Harvey
Consulting, LLC report (Attachment 1).

3.5 Well Control & Emergency Response Capability

Industrial fires, explosions, blowouts, and spills require specialized emergency response equipment,
which may not be available at local fire and emergency services departments. For example, local fire
and emergency services departments typically do not have well capping and control systems. The
addition of an Emergency Response Plan (ERP) requirement to the RDSGEIS is a substantial
improvement over the 2009 DSGEIS, which failed to address this issue. However, it is
recommended that NYSDEC include a review, approval, and audit processes to ensure that quality
ERPs are developed. Objectives of the ERP should include adequately trained and qualified
personnel, and the availability of adequate equipment. If local emergency response resources are
relied on in the ERP, operators should ensure they are trained, qualified, and equipped to respond to
an industrial accident. Additionally, NYSDEC should have a program to audit ERPs via drills,
exercises, equipment inspections, and personnel training audits.

The comments summarized in this section are covered in greater detail in Chapter 24 the Harvey
Consulting, LLC report (Attachment 1).

3.6 Financial Assurance Amount

NYSDEC ignored comments submitted by this working group in 2009 requesting that the SGEIS
examine financial assurance requirements to ensure there is funding available to properly plug and
abandon wells; remove equipment and contamination; complete surface restoration; and provide
adequate insurance to compensate nearby public for adverse impacts (e.g., well contamination).
Although changes in financial assurance amounts would require legislative action, the analysis of
this issue is necessary to fully disclose the potential adverse environmental impacts that would result
in the absence of adequate financial assurances. Moreover, such an analysis would be an
appropriate way of bringing this need for legislation to the attention of elected officials as appropriate
mitigation for identified significant adverse impacts.

The importance of reevaluating financial assurance requirements is heightened when the
inadequacy of the existing requirements is considered. For wells between 2,500° and 6,000 in
depth, NYSDEC requires only $5,000 financial security per well, with the overall total per operator
not to exceed $150,000. For wells drilled more than 6,000’ deep, NYSDEC is proposing a regulatory
revision that requires the operator to provide financial security in an amount based solely on the
anticipated cost for plugging and abandoning the well (6 NYCRR § 551.6). These requirements are
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far less than those in other locations. Fort Worth, Texas requires an operator drilling 1-5 wells to
provide a blanket bond or letter of credit of at least $150,000, with incremental increases of $50,000
for each additional well. Therefore, under Fort Worth, Texas requirements, an operator drilling 100
wells would be required to hold a bond of $4,900,000, as compared to $150,000 in NYS. In Ohio, an
operator is required to obtain liability insurance coverage of at least $1,000,000 and up to
$3,000,000 for wells in urban areas.

NYSDEC's financial assurance requirements should not narrowly focus on the costs of plugging and
abandoning a well. Instead, NYSDEC’s financial assurance requirements should include a
combination of bonding and insurance that addresses the costs and risks of long-term monitoring;
publicly incurred response and cleanup operations; site remediation and well abandonment; and
adequate compensation to the public for adverse impacts (e.g., water well contamination). It is
recommended that each operator provide a bond of at least $100,000 per well, with a cap of
$5,000,000 for each operator. Additionally, NYSDEC should require Commercial General Liability
Insurance, including Excess Insurance, Environmental Pollution Liability Coverage, and a Well
Control Policy, of at least $5,000,000. If NYSDEC deviates from these financial assurance
requirements, it should be justified with a rigorous economic assessment that is provided to the
public for review and comment. Recommendations for financial assurance improvements for
Marcellus Shale gas well drilling should be evaluated and included in the proposed regulations.

The comments summarized in this section are covered in greater detail in Chapter 25 of the Harvey
Consulting, LLC report (Attachment 1).

3.7 Hydrogeology and Contaminant Transport

The RDSGEIS dismisses the potential for groundwater contamination due to HVHF on the basis of
faulty science and unsupported assumptions.

1. The characterization of the hydraulic fracturing process and effects in the RDSGEIS is
technically incorrect, leading to important impacts being overlooked.

2. The RDSGEIS assumes that the geologic layers above the Marcellus shale will stop
contamination of aquifers without providing sufficient information on these layers, and
ignoring the potential for existing faults and fractures to expedite contaminant transport. It
also ignores studies which show that hydraulic fracturing has fractured formations as much
as 1500 feet above the target shale, thereby providing pathways through the rock which the
RDSGEIS relies on for stopping contaminant transport.

3. The RDSGEIS impact analyses are incomplete from a spatial perspective. The analyses
focus on Jocal impacts and fails to address the regional impacts of HVHF on the
characteristics of the shale and the environmental implications of these changes. Such
changes include increased shale permeability to water flow, which increases the risk of
aquifer contamination over time.

4. The RDSGEIS analyses are incomplete from a temporal perspective. The analyses do not
address the potential long-term aquifer contamination impacts by focusing on a time period
of few days, assuming contamination has not occurred in other locations that lack the
monitoring that would be necessary to detect contamination, and not considering evidence of
the potential vertical movement of fracking fluid to near-surface aquifers as discovered under
comparable conditions elsewhere.
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Detailed technical supporting information for the deficiencies noted above is provided in the report
prepared by Dr. Tom Myers (Attachment 2). The Myers report also provides a number of important
recommendations for:

1. Improving and expanding the characterization of the hydraulic fracturing process and impacts
in the RDSGEIS; and

2. Implementing measures as part of the review of specific well site proposals to avoid
significant adverse aquifer contamination impacts.

The measures should include the following:

1. Mapping groundwater gradients above the Marcellus shale using existing data.

2. Requiring seismic surveys to locate faults prior to drilling.

3. Implementation of a long-term monitoring plan with wells established to monitor for long-term
upward contaminant transport.

The groundwater monitoring at domestic wells proposed in the RDSGEIS is a scientifically improper
method of monitoring the location of a contaminant plume because domestic wells are not designed
for monitoring. Dedicated monitoring wells are necessary to prevent contamination of water wells by
detecting contaminants before they reach the water wells.

3.8 Well Plugging and Abandonment

Wells that are not properly plugged can act as a preferential pathway for surface contaminants to
impact groundwater resources. There are 2,114 wells that are at least 47 years old and some more
than 87 years old that still have not been properly abandoned in NYS, and 2,026 wells where the
age and condition is unknown (and must be assumed improperly abandoned). As a result, there is a
risk that improperly planned HVHF wells or fractures could intersect abandoned wells and
contaminate groundwater. Key recommendations from Chapter 9 of the Harvey Consulting, LLC
report (Attachment 1) related to well plugging and abandonment (P&A) include the following:

e The SGEIS should examine: the number of improperly abandoned or orphaned wells in NYS
requiring P&A in close proximity to drinking water sources or in close proximity to areas
under consideration for HVHF treatments; whether a procedure needs to be put in place to
examine the number, type, and condition of wells requiring P&A in close proximity to new
shale gas development; and whether plugging improperly abandoned and orphaned wells
should be required where such wells are in close proximity to new HVHF treatments.

e The SGEIS should include maps showing the location and depths of improperly abandoned,
orphaned wells in NYS. These maps should correlate the locations and depths to potential
foreseeable shale gas development and examine the need to properly P&A these wells
before shale gas development occurs nearby. The SGEIS should assess the risk of a HVHF
well intersecting a well that is not accurately documented in NYSDEC’s Oil & Gas database
and whether this poses and unmitigated significant impact to protected groundwater
resources.

e The SGEIS requirements with respect to the plugging of improperly abandoned wells nearby
proposed HVHF wells should be strengthened and incorporated in the proposed regulations.

13



3.9 Seismic Data Collection

Seismic surveys are used by industry to target hydrocarbon formations for exploration and appraisal
drilling. Typically seismic surveys are conducted using vehicle-mounted vibrator plates that impact
the ground or use explosive to create seismic waves which bounce off of subsurface rock strata and
geologic formations. The reflected seismic waves are measured at various surface receivers. The
rate that seismic energy is transmitted and received through the earth crust provides information on
the subsurface geology, because seismic waves reflect at different speeds and intensity off various
rock strata and geologic structures. Seismic operations are very labor intensive and require large
amounts of equipment, personnel and support systems. Depending on the size of the area under
study, and the type of equipment selected, seismic operations can require dozens to hundreds of
personnel. In addition to seismic exploration equipment, there is a need for housing, catering, waste
management systems, water supplies, medical facilities, equipment maintenance and repair shops,
and other logistical support functions.

Significant surface impacts can be caused by extensive tree and vegetation removal to create
straight “cutlines” to run seismic equipment (up to 20’-50’ wide). Lines need to be cut to run
mechanical vibration equipment or set explosives to generate the seismic waves, and other seismic
lines are cleared to set geophones to measure the seismic reflection.

The RDSGEIS does not include any analysis of the potential impacts or mitigation needed for two-
dimensional (2D) or three-dimensional (3D) seismic surveys. If 2D or 3D seismic surveys are
planned, or are possible in the future, the proposed HVHF regulations should codify a permitting
process for these activities and institute mitigating measures in the RDSGEIS to minimize surface
impacts and disruptions, and require rehabilitation of impacted areas. In addition, the increased
industrial activity (e.g., economic impacts, noise, surface disturbance, wildlife impacts, etc.)
associated with 2D and 3D seismic surveys should be examined in the RDSGEIS.

The comments summarized in this section are covered in greater detail in Chapter 26 of the Harvey
Consulting, LLC report (Attachment 1).

3.10 Surface Water Hydrology

The RDSGEIS has addressed many of the deficiencies of the 2009 DSGEIS with respect to the
treatment of hydrology issues. As discussed in the Myers report (Attachment 2), NYSDEC proposes
to use the natural flow regime method (NFRM) for all regions by means of permit conditions.
However, NYSDEC should verify the accuracy for the proposed methods for estimating passby flows
at ungauged sites. Since NFRM is proposed to be applied everywhere (and not just in a specific
case which would justify its use as a permit condition), it would be more appropriate for NYSDEC to
include the use of the NFRM as a requirement in the regulations themselves. The following changes
should be accounted for in the regulatory framework regarding the avoidance or reduction of
potential impacts resulting from water withdrawal:

o NYSDEC should coordinate water withdrawals among operators so their withdrawals do not
cumulatively cause flows to drop below the required passby flows at any point along the
stream.

e The operator should establish a temporary flow/stage relationship with at least a staff gage
that should be monitored.

o Passby flows should be maintained with consideration of the measurement error inherent in
the technique. The operator should assume that the measurement method is overestimating
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flow and therefore maintain a flow greater than the passby flow by as much as the error
estimate.

3.11 Stormwater, Sedimentation and Erosion

All of the comments summarized in this section are covered in greater detail in the Meliora Design,
LLC report (Attachment 6).

3.11.1 Cumulative Water Quality Impacts of Land Disturbance Are Not Addressed

The RDSGEIS provides only a very brief generic discussion of the potential land disturbance and
associated stormwater and water quality impacts on surface waters from HVHF (and well drilling in
general). The RDSGEIS makes no attempt to evaluate the cumulative impacts of HVHF activity on
water resources, at either the small (headwater stream) scale, or the larger watershed scale. Even
very general cumulative estimates of land disturbance, and its associated water quality impacts, are
not provided. Since the original draft of the GEIS nearly twenty years ago, the use of improved
geographic information system (GIS) software and modeling tools has expanded the ability of
scientists, engineers, and regulators to quantify the scale and impact of proposed activities on water
resources. Such analysis has become standard industry practice for watershed planning and the
development of TMDL (Total Daily Maximum Load) studies to determine the level of pollutant load
(and required pollutant load reduction) to meet water quality standards. The RDSGEIS fails to
provide any such analysis, and instead only acknowledges stormwater impacts on water quality in
the most general and generic manner, with little industry specific consideration, and no consideration
of total or cumulative impacts. A more detailed and comprehensive evaluation of the amount of
anticipated land disturbance and associated water quality impacts is essential to a full environmental
impact analysis, and to any determinations by NYSDEC on the appropriate regulatory permitting
requirements.

3.11.2 Stream Crossing Impacts Are Not Addressed

The RDSGEIS fails to consider the potential surface water impacts of stream crossing activity
associated with HVHF well pads, most notably, stream crossings associated with gathering lines and
access roads (to both well pads and compressor stations). Stream crossings and the associated
water quality impacts are not fully addressed in the RDSGEIS, and are specifically not included in
the Draft State Pollutant Discharge Elimination System (SPDES) General Permit. It is unclear how
many stream crossings may be anticipated, and of these, how many will essentially be unregulated
under current NYSDEC regulations. It is unclear what the anticipated environmental impacts of
these stream crossings will be on water quality and aquatic systems. NYSDEC should provide
some estimate of the extent of anticipated stream crossings, potential water quality impacts, and
proposed requirements to regulate and mitigate these impacts.

3.11.3 Mitigation and SPDES General Permit Do Not Consider Existing Water Quality

With the exception of watersheds that have received Filtration Avoidance Determinations, the
RDSGEIS (and associated Draft SPDES HVHF General Permit) do not provide any specific
consideration of whether different performance requirements or standards are necessary to protect
water quality for higher quality watersheds, impaired streams, or areas of denser well pad
development on a watershed basis. There is no documentation to support the adequacy of the
proposed setbacks to protect water quality in all situations (i.e., higher quality streams, percent of
land disturbance within a watershed, site specific conditions such as steep slopes), and the setbacks
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discussed in the narrative of Chapter 7 are not clearly coordinated with EAF requirements in
Appendices 4, 5, 6 and 10 and the Draft HYHF General Permit mapping and documentation
requirements (and the Draft SPDES HVHF General Permit is presumably the regulatory mechanism
for compliance). NYSDEC should provide some analysis or justification as to why a single set of
performance requirements is applicable in all watersheds and all situations, regardless of stream
designation or current levels of impairment or high quality.

3.11.4 SPDES General Permit Flawed

The Draft SPDES General Permit for HVHF is essentially a compilation of the NYSDEC’s general
permits for both construction activity and industrial activity. The general permit process is essentially
“self-regulating,” relying on the regulated industry to adhere to certain compliance requirements. It is
not clear from the RDSGEIS’s very limited discussion of land disturbance and surface water impacts
that a general permit process is sufficient to protect water quality. It is also not clear that an industry
that is not subject to local government review and approval, unlike virtually all other land disturbance
activities addressed by general permits, can be adequately regulated through a general permit
process. This is especially important for a heavy industrial activity that will be occurring in areas not
zoned or accustomed to heavy industrial activity at the scale that will occur with HVHF. Finally, the
general permit process does not provide a timeframe (or process) for public review, comment, and
objection to any or all parts of proposed general permit coverage. Essentially, permit coverage is
automatically granted to the industry by providing notice to the NYSDEC and meeting minimum
performance requirements. The SPDES HVHF General permit should provide a process for public
access to all information associated with HVHF land disturbance and water quality impacts, and that
a process and timeline be developed to allow for public comment and appeal of general permit
coverage for a specific site before general permit coverage is granted. The permit coverage timeline
should be adjusted to provide for public comment and appeal.

3.12 Hazardous and Contaminated Materials Management

All of the comments summarized in this section are covered in greater detail in the Harvey
Consulting, LLC report (Attachment 1) and the report of Dr. Glenn Miller (Attachment 3).

3.12.1 Disposal of Waste and Equipment Containing NORM

Naturally Occurring Radioactive Materials (NORM) can be brought to the surface in a number of
ways during drilling, completion, and production operations:

e Drilling: Drill cuttings containing NORM are circulated to the surface.

o Completion: Wells stimulated using hydraulic fracture treatments inject water; a portion of
that water flows back to the surface (“flowback”) and can be contaminated by radioactive
materials picked up during subsurface transport.

o Production: Subsurface water located in natural gas reservoirs, produced as a waste
byproduct, may contain radioactive materials picked up by contact with gas or formations
containing NORM (this water is called “produced water’). Equipment used in hydrocarbon
production and processing can concentrate radioactive materials in the form of scale and
sludge.

The RDSGEIS fails to establish clear cradle-to-grave collection, testing, transportation, treatment,

and disposal requirements for all waste containing NORM. The RDSGEIS is improved relative to the
2009 DSGEIS in that it establishes radioactive limitations and testing in some cases, but testing is
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still not required in all cases (even when data uncertainty exists). Long-term treatment and disposal
requirements are not robust for all waste types. Nor is there a process in place to provide the public
with information on NORM handling over the project life. For example:

e Radioactivity treatment and disposal threshold levels are established (e.g., for produced
water and equipment); however, it is unclear if there is sufficient treatment and disposal
capacity in NYS to handle the volume and amount of radioactive waste that may be
generated;

o NYSDEC assumes that some waste will not contain significant amounts of radioactivity; yet,
this assumption is based on a very limited dataset;

e There is no testing requirement to verify NORM content in drill cuttings before they are sent
directly to a landfill; and

o Road spreading of waste is not prohibited; it is deferred to a yet-to-be determined future
process outside the SGEIS review.

Detailed collection, testing, transportation, treatment, and disposal methods for each type of drilling
and production waste and equipment containing NORM should be included as a mitigation measure
and codified in the NYCRR. Where data uncertainty exists, additional testing should be required.
The radioactive content of waste should be verified to ensure appropriate transportation, treatment,
and disposal methods are selected, and the testing results should be disclosed to the public.

3.12.2 Drilling Mud Composition and Disposal

Drilling muds may contain mercury, metals, Naturally Occurring Radioactive Materials (NORM), oils
and other contaminates. The NYSDEC appropriately removed the statement that “drilling muds are
not considered to be polluting fluids” from the proposed regulations in response to this working
group’s 2009 comments. This positive change is commendable, but there are two problems related
to the regulation of drilling muds that remain:

o The RDSGEIS states that the vertical portion of wells would be “typically” drilled using
compressed air or freshwater mud as the drilling fluid. There is no regulatory restriction on
industry using toxic additives in drilling mud, with corresponding increases in the risks of
water resources contamination during drilling, transport and disposal. NYSDEC should
stipulate in the regulations the mandatory use of compressed air or freshwater mud and
prohibit the use oil-based muds, synthetic-based muds and the use of toxic additives.

e The proposed regulations do not provide criteria for acceptable drilling mud disposal plans to
ensure safe handling and disposal. The proposed regulations should require specific best
practices for drilling mud handling and disposal.

3.12.3 Reserve Pit Use and Drill Cuttings Disposal

The RDSGEIS acknowledges the numerous environmental advantages of a closed loop tank system
to manage drilling fluids and cuttings rather than reserve pits, but fails to require a closed loop tank
system in all circumstances. The closed loop tank system is only required for wells without an
acceptable acid rock drainage mitigation plan for onsite disposal and for cuttings that need to be
disposed at a landfill because they contain toxic additives. The proposed regulations should prohibit
reserve pits and require a closed loop tank system. Reserve pits should only be allowed where the
applicant demonstrates that the closed loop tank system would be technically infeasible. The
proposed regulations also should include testing of the shale to determine the extent of potentially
acid generating material included in the cutting.
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The RDSGEIS states that onsite disposal of water-based muds is permissible, despite the fact that
these muds may contain mercury, metals and other contaminates. These contaminated muds would
be put in direct contact with soils and groundwater, resulting in the potential for significant adverse
environmental impacts not addressed in the RDSGEIS. Some portions of the RDSGEIS and
proposed regulations vaguely reference a requirement for consultation with the NYSDEC Division of
Materials Management prior to disposal of cuttings from water-based mud drilling, but this
“consultation” improperly circumvents the proper public review that would be provided by reaching a
decision on the disposal requirements for water-based mud and associated cuttings through the
environmental review process.

3.12.4 Hydraulic Fracture Additive Limitations

The RDSGEIS and proposed regulations continue to rely solely on the drilling operators to (1)
regulate themselves, and (2) select the lowest toxicity chemicals for use in fracture treatment
additives.

The proposed regulations require documentation that the additives exhibit “reduced aquatic toxicity”
and “lower risk to water resources” compared to alternate additives or documentation that
alternatives are not equally effective or feasible. There are no specific criteria for determining what is
an acceptable reduction in toxicity or an acceptable reduction in risk. Operators would still be
allowed to use harmful chemicals merely by stating to NYSDEC that these are the only chemicals
that would be “effective” or by showing that the chemicals they propose are slightly less toxic than
the most toxic alternatives.

To address this problem, the RDSGEIS and proposed regulations should identify the type, volume
and concentrations of fracture treatment additives that are protective of human health and the
environment; include a list of prohibited additives; and require the use of non-toxic materials to the
greatest extent possible.

NYSDEC should develop the list of prohibited fracture treatment additives based on the known list of
chemicals currently used in hydraulic fracturing. The list of prohibited fracture treatment additives
should apply to all hydraulic fracture treatments, not just HVHF treatments. NYSDEC should also
develop a process to evaluate newly proposed hydraulic fracturing chemical additives to determine
whether they should be added to the prohibited list. No chemical should be used until NYSDEC
and/or the New York State Department of Health (NYSDOH) has assessed whether it is protective
of human health and the environment, and has determined whether or not it warrants inclusion on
the list of prohibited hydraulic fracturing chemical additives for NYS. The burden of proof should be
on industry to demonstrate, via scientific and technical data and analysis, and risk assessment work,
that the chemical is safe. Fracture treatment additive prohibitions should be included in the
RDSGEIS as a mitigation measure and codified in the proposed regulations.

3.12.5 Centralized Surface Impoundments for HVHF Flowback Off-Drillsite

The 2009 DSGEIS disclosed significant adverse air quality impacts associated with centralized
surface impoundments for HYHF flowback, which were found to emit over 32.5 tons of air toxics per
year. However, this important impact information was removed from the RDSGEIS. Instead,
NYSDEC improperly declined to analyze centralized surface impoundments based on statements by
the industry that they would not “routinely propose” to use centralized flowback impoundments. The
proposed regulations do not prohibit centralized surface impoundments, which would be appropriate
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mitigation for the significant adverse impact identified in the 2009 DSGEIS, and instead a separate
site-specific SEQRA review would be required for them.

3.12.6 Chemical and Waste Tank Secondary Containment

NYSDEC appropriately codified a requirement for secondary containment for chemical and waste
handling tanks in the proposed regulations. However, the proposed regulations do not specifically
address secondary containment for chemical and waste transport, mixing and pumping equipment.
The regulations should be revised to address secondary containment for transport, mixing and
pumping equipment in order to minimize potential soil and water resource impacts from chemical
spills. There are several other minor modifications to the proposed regulations for secondary
containment detailed in Chapter 21 of the Harvey Consulting, LLC report (Attachment 1) to eliminate
inconsistencies between various regulatory requirements.

3.12.7 Fuel Tank Containment

NYSDEC appropriately included a requirement for fuel tank secondary containment in the Proposed
Supplementary Permit Conditions. However, this requirement is confused by inconsistent
statements in the RDSGEIS that secondary containment is not required for temporary fuel tanks
(page 7-34). In addition to correcting this inconsistency, the proposed regulatory framework for fuel
tank containment should be substantively improved to be more protective of the environment
through adoption of the following changes:

o Define clear criteria for adequate containment (e.g., using coated or lined materials that are
chemically compatible with the environment and the substances to be contained; providing
adequate freeboard; protecting containment from heavy vehicle or equipment traffic; and
having a volume of at least 110 percent of the largest storage tank within the containment
area).

e Include mandatory minimum setbacks from surface water features, homes and public
buildings. The proposed regulations contain a setback for surface water resources, but only
“to the extent practical.”

e Explain how NYSDEC’s requirements for fuel tank containment interface with federal
requirements (40 CFR Part 112).

Require tank inspections, spill prevention and spill alarm systems.

o Clarify whether vaulted, self-diking, and double-walled portable tanks will be allowed in cases
where secondary containment is impractical, and codify the requirements for the use of those
tanks, including inspections and spill prevention alarm systems.

3.13 Toxicology

This section addresses the toxicology-related issues associated with Naturally Occurring
Radioactive Materials (NORM), hydraulic fracturing additives and waste disposal. For supporting
technical information for these comments, refer to the technical reports of Dr. Glenn Miller
(Attachment 3) and Dr. Ralph Seiler (Attachment 4).

3.13.1 Naturally Occurring Radioactive Materials
The Marcellus Shale is known to contain NORM concentrations at higher levels than surrounding
rock formations. The primary environmental contamination risk associated with NORM is in

production brines. Appendix 13 of the RDSGEIS presented some information on radioactivity
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characteristics of vertical wells in the Marcellus Shale in New York. However, the data in Appendix
13 identifies only 14-24% of the gross alpha radiation sources in the water samples. The sources of
the other 75%+ of alpha radiation are not identified. The RDSGEIS explicitly acknowledges that the
scientific understanding of NORM in production brine is incomplete.® NYSDEC should have obtained
more information on the radiation sources in production brine as part of the SGEIS process because
it is essential to NYSDEC’s decision-making process and for NYSDEC to ensure that adequate
regulations are in place before widespread HVHF occurs in New York. Even if the information could
not have been reasonably obtained (which is not the case here), the proper approach for SEQRA
compliance would have been to disclose the unavailable information in accordance with NYCRR
§617.9 (b) (6)":

One possible source of the unspecified alpha levels in production brines is polonium. Polonium-210
is 5,000 times more radioactive than radium and is highly toxic.® Polonium-210 is difficult and
expensive to remove from drinking water and bioaccumulates in the environment. Before completing
the SEQRA process, NYSDEC should determine if polonium is a significant component of alpha
emission in formation waters and identify appropriate regulations that address polonium-
contaminated wastewater to prevent water resource impacts. Specific technical recommendations
regarding the analyses that should be conducted to determine the presence of polonium are
provided in Attachment 4. Attachment 4 also addresses the potential for Polonium-210 exposure via
build-up in natural gas delivery pipes.

3.13.2 Radon Exposure via Natural Gas Combustion

Radon is a cancer-causing, radioactive gas. Radon is known to be present in natural gas and will be
delivered with the natural gas to consumers. The quantity of radon in natural gas is highly variable
and has not been studied by NYSDEC in the Marcellus Shale. While normal natural gas use in
properly ventilated burners are unlikely to contribute to radon concentrations in a closed space,
poorly vented areas may well be a problem, and certain scenarios (e.g., high use of natural gas for
industrial applications, restaurants that use gas burners) need to be subjected to risk assessment.
At the very least, substantially more radon measurements need to be made. The risk is likely to be
greatest in those areas that already have elevated radon in air, and that risk may be enhanced by
the natural gas contribution. Any increase in radon exposure in the Southern Tier is of particular
concern in terms of cumulative impacts given that the NYSDOH estimates the majority of homes in

62011 RDSGEIS Page 5-142: “The data indicate the need to collect additional samples of production brine to assess the
need for mitigation and to require appropriate handling and treatment options....”

" In addition to the analysis of significant adverse impacts required in subparagraph 617.9(b) (5) (iii) of this section, if
information about reasonably foreseeable catastrophic impacts to the environment is unavailable because the cost to
obtain it is exorbitant, or the means to obtain it are unknown, or there is uncertainty about its validity, and such
information is essential to an agency's SEQR findings, the EIS must:

(i) identify the nature and relevance of unavailable or uncertain information;

(ii) provide a summary of existing credible scientific evidence, if available; and

(iii) assess the likelihood of occurrence, even if the probability of occurrence is low, and the consequences of the
potential impact, using theoretical approaches or research methods generally accepted in the scientific community.

This analysis would likely occur in the review of such actions as an oil supertanker port, a liquid propane gas/liquid
natural gas facility, or the siting of a hazardous waste treatment facility. It does not apply in the review of such actions as

shopping malls, residential subdivisions or office facilities.

8 http://www.who.int/ionizing radiation/pub meet/polonium210/en/index.html
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the region have existing basement radon levels above the EPA “action level” of 4 pCi/L. Between 20
and 40 percent of homes in the several Marcellus Shale counties have long-term exposure to radon
levels above the EPA limit in their living areas.’ Before completing the SEQRA process, NYSDEC
should analyze the cumulative health risk posed by additional radon exposure from Marcellus Shale
natural gas combustion so that appropriate mitigation measures can be identified to address the
issue.

3.13.3 Hydraulic Fracturing Additives

The RDSGEIS does not present sufficient information to analyze the toxicology risks posed by
hydraulic fracturing additives. It does not address the toxicology risks generically or at the site level.
The proposed regulations do not require permit applicants to provide sufficient information for the
risks of these additives to be considered at the site level. The RDSGEIS provides a long list of
potential additives (Tables 5.4 and 5.5), but does not analyze their potential environmental impacts.
The list of additives is almost certainly incomplete, specific information on the chemicals is lacking,
and the specific rate of usage is not offered. Thus, not knowing the composition of the specific
additives nor the amounts in which they would be used during the HVHF process there is no basis
for estimating the risk of these components with regard to their presence in the produced flowback
or produced water.

The RDSGEIS misrepresents the presence of hydraulic fracturing additives in flowback. Table 6.1 of
the RDSGEIS states that no non-naturally occurring additives were detected. However, most of
these additives cannot be detected through standard methods. Table 6.1 should be revised to
indicate which additives were actually capable of being detected by the analytical methods selected
and the associated detection limits. This is a customary practice and standard. The proposed
regulations should require testing of flowback water for acrylonitrile, a non-naturally occurring
chemical that if detected provides a clear indication of off-site contamination by hydraulic fracturing.

3.13.4 Disposal of Contaminated Wastewater

The water that flows back immediately following hydraulic fracturing is heavily contaminated,
primarily with the Marcellus formation contaminants, and represents the most problematic chemical
contamination potential, due to the large volumes of contaminated water generated. The produced
brines that are released during production generally have higher concentrations of naturally
occurring contaminants than flowback waster (although lower volumes) and similarly represent a
serious chemical contamination potential. Four problematic components of the flowback water and
produced brines are present: the radioactive component (NORM); the inorganic salts, metals and
metalloids; the organic substances (from the hydrocarbon formation) and the hydraulic fracturing
additives. While recognizing the problems with management of this water, the RDSGEIS fails to
clearly state how this water will be either disposed in a manner that protects human health and the
environment, or otherwise treated to remove the contaminants. While the RDSGEIS provides a
range of alternatives, the RDSGEIS does not analyze the environmental or human health impacts
associated with any of these disposal options. Further, effectively none of these options is likely to
be accomplished in state, and the RDSGEIS implies that virtually all of the wastewater generated in
New York will be managed out of state where regulations may be less stringent.

There are four possible treatment options for flowback and produced water discussed in the
RDSGEIS: (1) reuse, (2) deep well injection, or (3) treatment in municipal or privately owned
treatment facilities. None of these options is properly analyzed in the RDSGEIS. Reuse is not a

? http://www.wadsworth.org/radon/
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complete disposal option because residual salts and other contaminants must still be managed.
Beyond reuse, the disposal options considered in the RDSGEIS only included injection wells,
municipal sewage treatment facilities (of which there are currently none that are permitted to accept
flowback and produced water) and private treatment plants (of which none currently exist in New
York). The RDSGEIS did not consider whether there are other, less environmentally harmful,
options that exist for flowback and produced water. More importantly, the RDSGEIS fails to evaluate
the potentially significant adverse environmental impacts and human health risks associated with
these disposal options.

3.14 Air Quality and Odors

For supporting technical information for the comments provided in this section, refer to Chapters 17
and 20 of the Harvey Consulting, LLC report (Attachment 1).

3.14.1 Air Quality Modeling Assumptions

The air quality analysis in the RDSGEIS contains some substantial improvements compared to the
DSGEIS, but the assumptions used still warrant additional review and justification. For example, the
RDSGEIS did not consider the reasonable worst case scenario air impacts resulting from
simultaneous operations of spatially proximate well sites. In addition, the mobile source impact
assessment under-predicts the number of miles that will be driven by heavy equipment to transport
supplies to and haul wastes away from drillsites, especially wastewater that is hauled out of state to
treatment and disposal facilities. Modeling for mobile source air impacts resulting from wastewater
transport must be consistent with reasonable worst case scenario forecasts of wastewater volume
(which impacts the number of truck trips needed per well site) as well as forecasted in and out of
state disposal options (which impacts distance traveled per disposal). Limitations used in the
modeling assumptions must all be translated into SGEIS mitigation measures and codified in the
proposed regulations to ensure that the National Ambient Air Quality Standards will not be
exceeded.

3.14.2 Air Quality Monitoring Program

The RDSGEIS includes a commitment to develop a regional air quality monitoring program to
address the potential for significant adverse air quality impacts. However, more information is
needed to understand the scope and duration of NYSDEC’s proposed air monitoring program. A
more rigorous monitoring program proposal is needed that identifies: the scope of the monitoring
program; the location of the monitoring sites; the amount of equipment and personnel needed to run
each site; the duration of monitoring proposed at each site; along with the cost. It is anticipated that
a program used to assess both regional and local impacts will require long term monitoring stations
placed in key locations, not just infrequent and unrepresentative sampling. The SGEIS should
require the monitoring program to commence prior to Marcellus Shale gas development to verify
background levels and continue until NYSDEC can scientifically justify that data collection is no
longer warranted, in consultation with EPA. The obligation to fund the air monitoring program needs
to be clearly tied to a permit condition requirement.

3.14.3 Greenhouse Gas Emissions Mitigation Plan
The RDSGEIS took a step in the right direction with the inclusion of a requirement for greenhouse

gas emissions (GHG) impact mitigation plans. However, this requirement needs to be further
defined. NYSDEC should require a GHG Mitigation Plan that provides for measureable emissions
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reductions and includes enforceable requirements. The GHG Impacts Mitigation Plan should list all
Natural Gas STAR Program best management technologies and practices that have been
determined by EPA to be technically and economically feasible, and operators should select and use
the emission control(s) that will achieve the greatest emissions reductions. The GHG Impacts
Mitigation Plan should be submitted and approved prior to drillsite construction, GHG controls should
be installed at the time of well construction, and NYSDEC should conduct periodic reviews to ensure
that GHG Impacts Mitigation Plans include state of the art emission control technologies. Further,
the extent of compliance with adopted emission mitigation control plans should be documented
throughout the well’s potential to emit GHGs. The GHG Impacts Mitigation Plan requirement should
be included in the SGEIS as a mitigation measure and codified in the proposed regulations. This
requirement should apply to all natural gas operations, not just HVHF operations.

3.14.4 Flare and Venting of Gas Emissions

Flares may be used during well drilling, completion, and testing to combust hydrocarbon gases that
cannot be collected because gas processing and pipeline systems have not been installed. During
production operations, high pressure gas buildup may require gas venting via a pressure release
valve, or gas may need to be routed to a flare during an equipment malfunction. Reducing gas
flaring and venting is widely considered best practice for reducing air quality impacts of natural gas
development. The RDSGEIS air quality analyses of flaring assumed it would be limited to three
days based on statements from industry, even though the actual duration should be longer. Planned
flaring should be limited to no more than three days. In all other cases flaring should be limited to
safety purposes only. If NYSDEC finds there is an operational necessity to flare an exploration well
for more than a three-day period, the SGEIS impact analysis should evaluate the air pollutant
impact, particularly the potential for relatively high short-term emission impacts, from longer flaring
events, before approving such operations. The SGEIS should provide justification for allowing a
maximum of 5 MMscf of vented gas and 120 MMscf of flared gas at a drillsite during any
consecutive 12-month period. The RDSGEIS does not contain information to show that these limits
are equivalent to the lowest levels of venting and flaring that can be achieved through used of best
practices, and it is unclear if these rates were used in the modeling assessment. Flaring and venting
restrictions should be included in the SGEIS as a mitigation measure and codified in the proposed
regulations. This requirement should apply to all natural gas operations, not just HVYHF operations.

3.14.5 Reduced Emission Completions

Reduced Emission Completions (RECs, also known as “green completions”) control methane and
other GHG emissions following HVHF operations. RECs also reduce nitrogen oxide (NOXx) pollution,
which otherwise would be generated by flaring gas wells, and hazardous air pollutants (HAPs) and
volatile organic compounds (VOCs) emissions, which otherwise would be released when gas is
vented directly into the atmosphere. The RDSGEIS requires RECs where an existing gathering line
is located near the well in question, which allows the gas to be collected and routed for sale. While
the addition of this requirement represents a substantial improvement that protects air quality and
increases the efficiency and productivity of wellsites, NYSDEC should consider expanding its REC
requirements to more categories of wells—i.e., wells that are drilled prior to construction of gathering
lines. Under the current proposal, a large number of wells could be exempt from the REC
requirement, resulting in the flaring or venting of a significant amount of gas that could, instead, be
captured for sale. Furthermore, NYSDEC proposes to postpone making a decision on the number of
wells that can be drilled on a pad without the use of RECs until two years after the first HYHF permit
is issued. NYSDEC should not defer the decision to implement RECs for two more years. The
requirement to use RECs in all practicable situations should be included in the SGEIS as a
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mitigation measure and codified in the proposed regulations. This requirement should apply to all
natural gas operations, not just HVHF operations.

3.14.6 Gas Dehydrators

Dehydrator units remove water moisture from the gas stream. Dehydrator units typically use
triethylene glycol (TEG) to remove the water; the TEG absorbs methane, VOCs, and HAPs. Gas
dehydration units can emit significant amounts of HAPs and VOCs, and it is best practice to use
control devices with gas dehydration units to mitigate HAP and VOC emissions. The 2011 RDSGEIS
requires emissions modeling, using the EPA approved and industry standard model GRI-GlyCalc,
and the installation of emission controls for dehydrator units emitting more than one ton per year of
benzene. This is an important and substantial improvement. In addition to this requirement, natural
gas operators should be required to evaluate the technical and economic feasibility of installing
methane emission controls on gas dehydrators; installation should be mandatory unless an
infeasibility determination is made. This requirement should be included in the SGEIS as a mitigation
measure and codified in the proposed regulations. This requirement should apply to all natural gas
operations, not just HVHF operations.

3.14.7 Diesel Engine Emissions Control

NRDC’s 2009 comments recommended limiting diesel engines to Tier 2 or higher. The RDSGEIS
takes a step in the right direction by prohibiting “Tier 0” engines and requiring Tier 2 engines in most
cases. To further strengthen air quality protection from diesel emissions SGEIS should examine
whether it is possible to eliminate Tier 1 engine use altogether.

3.14.8 Leak Detection and Control

Unmitigated gas leaks pose a risk of fire and explosion, and contribute to GHG, VOC, and HAP
emissions, that could otherwise be avoided by routine detection and repair programs. NYSDEC'’s
proposed Leak Detection and Repair Program should be revised to require: a drillsite Leak Detection
and Repair inspection at start-up; quarterly testing with an infrared camera with additional follow-up
testing and repair if a leak is indicated; testing of all equipment located on the drillsite up to and
including the gas meter outlet which is connected to the pipeline inlet. These requirements should be
included in the SGEIS as mitigation measures and codified in the proposed regulations, and be
required for all natural gas operations, not just HVYHF operations.

3.14.9 Cleaner Power and Fuel Supply Options

The RDSGEIS did not examine cleaner power and fuel supply options as was requested in NRDC’s
2009 comments. In suburban and urban areas of NYS, where a connection to the electric power
grid is available, electric engines should be used in lieu of diesel wherever practicable, eliminating
the local diesel exhaust from those engines. In rural areas, where highline power is not readily
available, an operator should be required to evaluate whether there is a natural gas supply that
could be used as fuel; if so, use of the natural gas supply should be mandatory to the extent
practicable. Cleaner power and fuel selection requirements should be included in the SGEIS as a
mitigation measure and codified in the proposed regulations. These requirements should apply to all
natural gas operations, not just HYHF operations.
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3.14.10 Hydrogen Sulfide (H2S) (“Sour Gas”) Emissions

In addition to air quality risks associated with emissions of criteria pollutants and air toxics resulting
from natural gas development, additional air quality risks can occur as a result of the release of
hydrogen sulfide (H,S) or sour gas. H,S gas produces a malodorous smell of rotten eggs at low
concentrations, can cause very serious health symptoms, and can be deadly at the higher
concentrations found in some oil and gas wells.

Therefore, proper handling of H,S is important from both a quality-of-life and human-safety
standpoint for workers and nearby public. The RDSGEIS does not analyze H.S impacts based on
the argument (supported by limited evidence) that to date H,S has not been detected in high
concentrations in HVHF operations in Pennsylvania. However, the early experience in Pennsylvania
does not mean that there is no potential for H,S issues to develop over time in New York.

A supplemental permit condition proposed in the RDSGEIS appropriately requires monitoring for
H,S during the drilling phase. However, a requirement should be added to the HVHF regulations to
ensure that periodic monitoring occurs throughout production as gas fields age and sour. H,S
monitoring requirements should apply to all wells and therefore should be addressed through
regulations, rather than through permit conditions that can be altered without public review. The
regulations should stipulate that when monitoring detects H,S, nearby neighbors, local authorities
and public facilities should be notified of the risk of H,S gas. They should be provided information on
safety and control measures that the operator will be required to undertake to protect human health
and safety. In cases where elevated H,S levels are present, audible alarms should be installed to
alert the public when immediate evacuation procedures are warranted.

3.15 Socioeconomics

This section addresses the socioeconomic impacts of HVHF. For supporting technical information
for these comments, refer to the technical report from Dr. Susan Christopherson (Attachment 5).

3.15.1 NYSDEC’s Socioeconomic Impact Analysis

Although NYSDEC has included more information on the social and economic impacts of gas
development using HVHF in the RDSGEIS than it did in the 2009 draft, the RDSGEIS still does not
effectively assess those impacts or provide appropriate mitigation strategies. There are a number of
substantive concerns raised by the discussion of socioeconomic impacts presented in the RDSGEIS
and by the Economic Assessment Report (EAR) prepared by NYSDEC’s consultant, Environment
and Ecology, on which that discussion is based.

1. The assessment of economic benefits (jobs and taxes) relies on questionable assumptions about
the amount of gas extractable in the New York portion of the Marcellus Shale. The range of
estimates for extractable gas appears to be skewed to the high end, leading to an overestimation of
economic benefits.

2. The model used in the RDSGEIS to assess social and economic impacts presents natural gas
development as a gradual, predictable process beginning with a “ramp-up” period and then
proceeding through a regular pattern of well development over time. This model is misleading, and
because many of the negative social and economic impacts of HVHF gas extraction (such as
housing shortages followed by excess supply) are a consequence of unpredictable development, the
model cannot appropriately assess those impacts.
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3. The RDSGEIS does not assess public costs associated with natural gas development. A fiscal
impact analysis of the base costs to the state and localities that will occur with any amount of HVHF
gas development is required, along with an estimate of how costs will increase and accumulate as
development expands.

4. The long-term economic consequences of HVHF gas development for the regions where
production occurs are not addressed despite a widely recognized literature indicating that such
regions have poor economic outcomes when resource extraction ends.

5. Mitigation of enumerated negative social and economic impacts of HVHF gas development is
presumed to occur by means of phased development and regulation of the industry, but no evidence
or information is provided to indicate whether, and if so how, that would occur.

3.15.2 Uncertainty and Volatility of Natural Gas Production and its Socioeconomic
Impacts

The EAR’s projections concerning population, jobs, housing, and revenue are predicated on the
assumption of a regular, predictable roll-out of the exploratory, drilling, and production phases of the
natural gas development process, rather than the irregular pattern typically associated with such
development.

Natural gas drilling is a speculative venture and the commercially extractable gas from any particular
well is uncertain. This central feature of natural gas development has critical implications for the
economies of natural gas development regions. As production fluctuates, they may experience
short- and medium-term volatility in population, jobs, revenues, and housing vacancies. The model
used in the RDSGEIS to project socioeconomic impacts ignores those issues, however, and
assumes instead that the HVHF natural gas development in New York will have a different pattern
than that historically associated with such development. Rather than occurring in irregularly recurring
waves (or “boom-bust cycles”), development in New York is assumed to be steady and predictable.
Many of the economic benefits that the RDSGEIS and EAR associate with natural gas development
are predicated on this unlikely gradual, regular development scenario, raising doubts about the
projection of economic benefits based on that model.

The spatial distribution of impacts is also uneven. Some wells will have long production phases;
others will have dramatic declines in productivity after a relatively short period. The uncertainties in
the geographic extent of drilling and the potential for intensive development in “hot spots” have
implications for social and economic impacts. If drilling is concentrated in particular locations rather
than rolled out uniformly across sub-regions of the landscape (as was modeled in the RDSGEIS),
wealth effects and tax revenues also will be concentrated in particular localities. The social and
economic costs of spatially concentrated drilling, however, will be experienced across a much wider
geographic area, because public services will be required in areas without HYHF development (and
therefore not receiving tax revenues from drilling), but close enough to serve the transient population
associated with the industry.

Contrary to the RDSGEIS’ contention that the regularized development model “does not significantly
affect the socioeconomic analysis,” smoothing out the unpredictability and unevenness of
development covers up many of the negative cumulative social and economic impacts that arise
from the unpredictability of shale gas development. Finally, the RDSGEIS does not sufficiently
model the resource depletion phase of the exploration, drilling, production, and resource depletion
cycle and its implications for local and regional economies.
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3.15.3 Economic Impact Study Fails to Address Costs

The 2011 RDSGEIS analyzes potential economic benefits of HVHF, but fails to provide the same
level of analysis of the potential costs of HVHF. A central component of the EAR is use of a
Regional Industrial Multiplier System (RIMS) model. This type of model is useful for comparing
different types of investments and for examining inter-industry linkages, but it has a significant
drawback as the central model for the RDSGEIS analysis of socioeconomic impacts because it can
only project economic benefits. It cannot measure or assess the costs of proposed gas
development using HVHF.

The RDSGEIS assumes, based on the RIMS model, that economic benefits from HVHF gas
development, presumably including benefits to revenue, will be substantial, but there is no fiscal
impact analysis or cost-benefit analysis to substantiate that assumption. A fiscal impact analysis is
required, given that:

(1) Many purchases by drilling companies are tax exempt.
(2) Costs to the state that will reduce or offset tax revenues are not calculated.

(3) Substantial negative fiscal impacts are detailed in the EAR that are not quantified or fully
acknowledged in the RDSGEIS, including public costs associated with the increased demand for
community social services, police and fire departments, first responders, schools, etc., as well as
costs associated with monitoring and inspection and infrastructure maintenance. Although
experience in other shale gas plays demonstrates that these costs are likely, the RDSGEIS makes
no attempt to calculate the costs and consider them in the context of a fiscal impact assessment.

(4) There is no analysis of the expected 2-3 year lag between immediate costs and anticipated
revenues, during which communities will be faced with significant public service costs.

Given the inability of the EAR input-output model to address the costs of gas development and the
significance of local and state costs to decisions about shale gas drilling in the state, revised EAR
findings regarding costs must be prepared and an opportunity for public review and comment on the
revised EAR afforded before the SGEIS is finalized.

3.15.4 Impacts on Other Industries

HVHF has the potential to have significant adverse effects on the viability of other industries in New
York, particularly tourism and agriculture. In contrast with the pages of projected benefits from gas
development, the RDSGEIS offers no detailed description and no quantitative analysis of the effects
of HVHF development on existing industries and the associated impact on the state of New York’s
economy. This omission is particularly important for the counties defined in the EAR as
“representative” because industries, including agriculture and tourism, are significant employers in
those counties and are important to the overall economy of the State. There is no analysis of how
the “crowding out” of existing industries may impact the regional or statewide economy or of the
implications of the loss of industrial diversity to the long-term prospects for regional economic
sustainability.

The inadequate assessment of the impacts on existing industries in the region that will be affected
by HVHF gas development is problematic not only because the state does not have adequate
information to assess costs and benefits of HVHF gas development, but also because negative
impacts on industries such as tourism and agriculture, including dairies and wineries, will undermine
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state investments intended to support those industries. Given the importance of these industries in
the state and regional economy, the evidence that they will be negatively affected by HVHF gas
development should have been analyzed in detail and quantified when possible.

3.15.5 Housing and Property Value Impacts

The potential impacts of HVHF on the housing supply, housing costs, and housing financing are
inadequately addressed in the EAR. In addition, the social and economic impacts of unpredictable
shortfalls in housing followed by periods in which there is an excess supply are not addressed.

The report assumes that the current housing stock would be used to house any workers who move
to the production region on a “permanent” (more than one year) basis. However, given the quality
and age of the housing stock in the region, evidence from Pennsylvania indicates that it is likely that
there will be a demand for new single-family housing. This new housing stock will create new and
additional construction jobs, increasing population pressure, accelerating the “boomtown”
phenomenon. This housing may also contribute to sprawl around urban population centers such as
Binghamton. When drilling ceases, either or temporarily or permanently, the value of this new
housing is likely to plummet. The social and economic impacts of unpredictable shortfalls in housing
followed by periods in which there is an excess supply are not addressed. These impacts pose
environmental justice concerns and require mitigation strategies.

With respect to impacts on property value, the EAR authors found that having a well on a property
was associated with a 22% reduction in the value of the property; that having a well within 550 feet
of a property increased its value; and that having a well located between 551 feet and 2,600 feet
from a property had a negative impact on a property’s value. Thus, “...residential properties located
in close proximity to the new gas wells would likely see some downward pressure on price. This
downward pressure would be particularly acute for residential properties that do not own the
subsurface mineral rights.” (EAR, 4-114). The EAR’s assumption of recovering property values after
the completion of HYHF gas development does not take into account the potential for re-fracturing of
wells to increase their productivity or the effects of waves of development in which drilling moves in
and out of an area. The prospect of industrial activity is what drives down investment in regions
open to boom-bust development and also negatively impacts property values. A more definitive
analysis of impacts of on property values, including mortgage availability, in regions affected by
drilling is needed.

3.15.6 Effects on Employment

The oil and gas industry is not likely to be a major source of jobs in New York, because of the
project-based nature of the drilling phase of natural gas production (rigs and crews move from one
place to another and activities are carried out at each well) and because of its capital intensity (labor
is a small portion of total production costs). The emerging information on actual employment created
in Pennsylvania in conjunction with Marcellus drilling shows much smaller numbers than industry-
sponsored input-output models projected.

Although the industry points to years of drilling experience in New York, the oil and gas industry
employed only 362 people in New York State in 2009 (0.01% of the state’s total employment). 43%
of those workers (157) were employed in Region C, the region where vertical natural gas drilling is
most significant in New York. Wages for these workers constituted 0.04% of the wages in the two-
county region with almost 4,000 active gas wells.

In contrast, nearly 674,000 New York jobs were sustained by tourism activity last year, representing
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7.9% of New York State employment, either directly or indirectly. New York State tourism generated
a total income of $26.5 billion, and $6.5 billion in state and local taxes in 2010. In the Southern Tier
alone, the tourism and travel sector accounted for 3,335 direct jobs and nearly $66 million in labor
income in 2008. When indirect and induced employment is considered, the tourism sector was
responsible for 4,691 jobs and $113.5 million in labor income. In addition, the travel and tourism
sector generated nearly $16 million in state taxes and $15 million in local taxes, for a total of almost
$31 million in tax revenue.

The RDSGEIS assumes that as the industry “matures” in the region, local residents will be trained
and hired for drilling jobs. If, as has been the case with vertical drilling in New York State and in the
Western US shale plays, development follows a more irregular pattern, then the higher paid
technical jobs are less likely to evolve into stable local employment. In addition, the jobs in ancillary
industries (retail and services) are likely to disappear and reappear as rigs leave and re-enter the
region at unpredictable intervals.

In addition, many of the highest paid jobs associated with HVHF will not be filled locally.
Occupational employment statistics geographical analysis of petroleum engineers, one of the most
common occupations in the oil and gas industry, indicates that the states with the highest
employment in this occupation are Texas, Oklahoma, and Louisiana. This data suggests that the
rural areas of New York that are likely to experience the most intensive gas development will not see
an increase in highly skilled and highly paid jobs in petroleum engineering.

The creation of high-paying jobs as a result of expenditures in industries outside the extraction
industry is also likely to occur outside the production region. This is important because regions
where natural resource extraction takes place (and especially rural regions with little economic
diversity) have been found to end up with poorer economies at the end of the resource extraction
process. Although the EAR asserts that as the natural gas industry grows, more of the suppliers
would locate to the representative regions and less of the indirect and induced economic impacts
would leave the regions, no evidence is presented to substantiate this assumption. The more likely
outcome is indicated by a study of the impact of gas drilling on Western State economies, which
found that natural gas drilling may have positive fiscal impacts at the state level, but negative fiscal
impacts for the regions in which it occurs.

3.15.7 Regional Plan of Development Approach to Mitigating Socioeconomic Impacts

The mitigation chapter of the RDSGEIS implies that negative impacts will be mitigated through the
permitting process and a secondary level of review triggered by the operator’s identification of
inconsistencies with comprehensive land use plans. The measures are only advisory. The
RDSGEIS proposes no requirements to mitigate adverse socioeconomic impacts in this process.

Mitigation measures should be developed that would require operating companies to submit plans
for exploration and development in a county or counties to county planning offices for review of
cumulative impacts and mitigation (for example truck traffic routing), a model used in Western U.S.
drilling regions. Because the RDSGEIS acknowledges that the pace and scale of development are
difficult to ascertain until exploration and production begin to proceed, it is critical that a permit and
regional Plan of Development (POD) review process be set up that alerts local officials to the need
for long term planning for land use, schools, public safety and public health. The POD, outlining the
pace, scale, and general location in which development will occur enables local government to
anticipate and develop strategies to mitigate cumulative impacts. The near-term projections of
development activity should include all secondary facilities (e.g., water extraction, waste disposal,
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pipeline construction) in the area to be affected. A POD would allow communities in that region to
prepare for the disruption and negotiate the least disruptive and damaging development plan.

To further assist communities in planning for socioeconomic impacts, a series of reporting
requirements should be incorporated into the RDSGEIS and regulations. As development activities
begin and progress, the information provided in initial projections should be confirmed or revised on
a semiannual basis. This information is critical to forecasting and meeting housing and service
demands.

In addition, mitigation strategies need to be developed and described in the RDSGEIS that address
long term costs to affected regions and the impacts of the resource depletion phase of the
exploration, drilling, and development process, when population and jobs leave the region and tax
revenues may be insufficient to pay for the capital investments made to serve the population influx
during the drilling and production phases of development. Finally, mitigation strategies should
include policies to prevent negative impacts on existing industries, including agriculture, tourism and
manufacturing.

3.16 Traffic and Transportation

While the RDSGEIS improves upon the 2009 DSGEIS regarding estimates truck trip generation, the
impact of HVHF on roadway congestion and safety has not been adequately addressed in the
RDSGEIS.

The impacts of a typical multi-well development on congestion and safety